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(54) REFRIGERATOR OIL COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a composition 
which has excellent lubricating properties and which can 
reduce abrasion of lubricating parts using aluminum 
materials when hydrocarbon-based refrigerants are used 
by blending a glyceryl ether compound with a base oil 
comprising mineral oils and/or synthetic oils in a specific 
ratio. 

SOLUTION: A compound of the formula: R1-OCH2CH 
(OH)CH2CH (wherein R1 is a 10-22C alkyl) is blended in 
an amount of 0.01-10 wt.% based on the total amount of 
the composition. As a base oil, synthetic oils are more 
preferred than mineral oils and especially oxygen- 
containing synthetic oils are suitable. Among them, 
polyvinyl ethers, polyol esters and polyalkylene glycols 
are suitable. Especially, a polyvinyl ether copolymer 
having a structural unit of formula I (wherein R42 is a 1- 
3C hydrocarbon which has or does not have an ether 
linkage) and a structural unit of formula II (wherein R43 
is a 3-20C hydrocarbon which has or does not have an 
ether linkage) is suitable. 
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1 , 4, 7 - MM^-3, 6, 9-Mj":*^ 
tfy/U-f/l ; b'~;L - 2 , 6 - i? 4 
T^/l,x— - 7-/1 ; b"--/L 2 . 6, 9 - h 'J 3>MMf- 4 

■r>/U- rvL ; 1 * b 'Xu^> ; 
> 7°17^> ; 1 - n - 7°r7;f:^-> 7°n^> ; 1 - >f V/ 
nWyW/ ; 1 n-7>^y7°n^> ; 1 ~ >f 
y7"h^y7n^> ; 1 - s e c - 7'>^y-7°U^> ; 
1-tert - 7" h^y-7°n^y ; 2 - ^< h^yTn^ 

R 7 R " 
I I 
C = C 
I I 
R 9 R 1 0 

[00 37] + . R 7 -R 10 {i«Iiei:RfCA 

ilfX-M^ > , 7'nbU > , &M7"r> , ft#y^> -r 
>, &ffl^-b>. JH^f>, «-a^7'r>, y< 

R 1 1 R 1 3 
I I 
H C - C - 
I I 

R ,l O (R l4 0) b R 

R . « R . 7 
I I 

HC-C- 

I i 

R , 8 R m 



• - ■ (IV) 



> ; 2 -Xh^y/n^v ; 2 - n -7n^^y7°n^ 
y ; 2 ->f yrn^y/n^> ; 2 - n - 7>*r^7° 
U^y ; 2 ->f V7"h^y70^/ ; 2 - s e c - 7> 
^ix7°r7^>' ; 2 - t e r t - 7" h * is 7°X1^> ; 1 - 
X h*is- 1 -7"t->' ; l-xh^y-l-7"fy; 1 
~n-7°a7K^^- l -yf> ; 1 -^V7°n«y- 
1 - /f > ; 1 - n - 7> * > - 1 - > ; 1 - 4 V 
7h*zs 1 7'-r> ; 1 sec- /h^y 1 7* 
7-> ; 1 - t e r t - 7>*> - 1 - 7t">' ; 2 - h 

■- 1 - 7*-r> ; 2 -xh^y - 1 - 7f > ; 2 - n 
-7"n;K^r> - 1 7'-r> : 2 ~ ' f V Tntf^i, 1 - 
7"fy ; 2 - n ™ 7" h ^i/ - 1 - 7**r > ; 2 - >f V 7" h 
^fy- 1 - 7-r> ; 2 - s e c - 7"h^y -- 1 - 7^ 

> ; 2 - t e r t - 7>*v- 1 -7t*> ; 2~^ h^f 
y-2--7r> ; 2 -7"fy ; 2 - n ~ 
7n^y-2-7f>' ; 2-4 yrn^i/-2-^ 
-TV ; 2-n-7'>^y-2-7"fy; 2->fV7>* 
y ~ 2~7r>' ; 2 - s e c - 7> ^ y- 2 -7r> ; 
2-ter t-7>^ry-2 - 7*-r V&fc* 

I) , ~ fl^b-^X-fvl 3^ 7 v-ii^a^MC 

^SrW-r4«fk**^yv-{i, rie (v> 

[0036] 
HL8] 

. . . (V) 



it (VI ) Xti (VI!) 
[0038] 
[^9] 



- ■ • (VI) 



• • • (VII) 



(8) 
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[0039] <^+. r"-r i3 i±, *ti?ti*mm? ocomt^mm. b^o^-tm^ 

ix?n*mm rzimm®. i - 2 o<o£ft**s£>7< a^o^*** 4 --**^ (vim x« ( ix> 

L, R 1 e R 1 'Hif-zlp** — T" t S 7 ^ it^ttJ: [0040] 
n, Ri«Utfi*» 1 - 1 0OZ«W#tfL**SXii#t* [ftlO] 

I I 

- C - C H • • • (VIII) 

I I 

R 2l O (R^O) , R ' 1 

R 2 f, R * « 
I I 

-C-CH • • • (IX) 

I I 

R ' 1 R 2 " 



[00-11] ( it 4> . R - R > - (i . ZtlZ'tlfcmMir 

xushrri -8cnmt>mmz^i . r 20 -R 22 ti^ 

AH^rfil-tti^ot^t 1>±< . R 25 -R 28 {4, * 
iiW**«-"FXUK*a 1 - 2 0<Oftfbk*SSr^ 
L , R 2fl -R zs (i^*HHc|5]-t'iJl^oToTi J; 

<rV R"«K*»1 - 1 0COr.«<7)JKlt.'K**X(±K* 

1*2 - 2 0(7)3«i-7-/HSMf 

R 2 » R 3 ' 
I I 
-C-C-OH 
I I 
R 3 0 H 

[0043] (^rti, R29— R3H4, zti^tvkmm? 

ClRl-n^-'t^ttii.'., ) 3*1.6 

tlx tm'Cfo h .-. 

( 1 ) *<o--'xo*iBa« «A (vi) Xfi (vii)T*S 

ft. ^'OSO^*** 1 « (VIII) Xte (IX) 
i-tSflMfitWl, -«t* (ll ) twisttftR 2 -R" //ft 

a*<0-4<9R, R 5 jW9t*ft2--4*)- 

fffio^fbK*as.^'R fi i - 2 o*>0Mt**ai 

(2) HR3t (ID TfiSnftfll«t*(a<0**irr4t 
*co— ?<05Mi*«HR3« (VI) TfiSii. 
*>o^0f)«* J -«^ (VIII) T*s$ix.g>fSit£W 
L . ~¥k& (II) Ic^iSR 2 -R 4 *iftlC7KfgMT, 
a fj< 0 - 4 cm . R & A*J3t#& 2 - 4 ^"fffiCOjStft;** 

*&tf r k immm 1 - 2 0 wasft***-?** to. 



«R2'<o(i|5]-T"tS^oT^'C^J:v^ ) -rftefU. 

(VI) x« (VlDTfiSfi, *o«10^)5|di*«HByC 
(X) 

[0042] 

Hki 1 ] 



• • • (X) 



[0044 ] ( 3 ) f«-;«*S«S (VI ) X(i 
(VI 1)^*3*1. a>o#9^fcSB#H!ftst; (X) 
fxSffijtSrWU HRst (ID H&(t6R 2 -R 4 
^/K*S7-, a#0-4<r>». R f tfmm$l2~~-4cr>- 

«<oRft***&tf r° vmm® 1 - 2 oco^fbkss 
(4 ) -HR3J: on z'mzix&mfiz%.&.cr>fri:m-t&i> 

crCh-'X . oco*Jgjii-jR^ (VI) TSSfi. 
*o« 0 *JB*t ( 1 X ) -C" a $ ix S IS it S- W L - 
■HR^ (II) iCfeWSR* -R 4 A>ft{C**M7, a# 
0-4^. R ft ^*S!t2-4cr)Z«^jKlt'K»SS. 

j/r 6 *«*is 1 - 2 oomvkmmx'hh t«.^ 

fc. *fSWt=*JV^T«, buIQ-«^ (ID X'&Ztihm 
f&mZZ^l, 3O*i||0<HteK (VI) 

ix, *»-p«0O*4B* s HRA' (XI) 

[0045] 

[ ft 1 2 3 



( 9 ) 
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R 12 R" 

-C-C-O (R 3, 0) „ R a " • • * (XI) 
I I 

R * 1 0 (R' r, 0) o R" 



[ 0 1Mb] ( A if . K 3 ' - R 3 Mi . * *l Wl**/^ 
X(.±k^ 1 - 8</>«(fc*#*£^L . *fl*>t±fc>&H i 
H|aI-Tifl^^Tv>T t> J: < . R 3b &lXR V7 <i^;ft.-e 
ii««BR2 - 1 0<7)::.«<7)J9S^b***«r*L . -eft^ti 

*ix-e:hJi*» 1 ~ 1 0<O#HbkS*£^U ^ft£>ti: 

OR" 

I 

- (CH* CH) - 

OR" 
I 

- (chc n ) - 

I 

C H , 

[0 04 8] R"«H8B3Rl~8<OK{fc*** 

^TM* { 300-3, 0 00 (W4L<{4300—2. 
0 0 0 ) t'Aot, n-^^^'-iKit (XlV)X(i (X 



CH; CHOR" 
-CH CHOR 11 
[00SO] (jK'W R 4C ti^*^i - -3 corn* ll 

H H 

I I 
- (C-C) - 

I I 

H OR 1 " 

[0052] ( , R« 2(i«t*» 1 - 3 <MJ-Ti*K-x 

) t'*$ft.*«ijR#{a (a) trie jka (xvid 

H H 

I I 
(C-C) - 
I I 

H O R 4 ;i 

[00 54] (Af. R ,3 KSS:3-2 0^fW: 
) X'&Zti&m&MMiL (B) fcSrW^i^'Jb'-yl- 



&**^c(i«S^)R 36 0(±R-~-Ci JI&oT irvt fe in 
L , «Rtf>K* 7 o/i«Ae»-fttcm«RcoR 37 OtilH]— T 

(=. *^lciJV»T(i, TIE— ft* (Xii)X(i (Xiii) 
[0047] 

Hfci 3] 



• • • (XII) 



• • • (XII!) 



V) 

[0049] 



• ♦ • (XIV) 

• • • (XV) 

UN'S - t Fid- -fl£A (XVI) 

[0051] 
Utl 5] 



• • • (XVI) 



[0053] 
[■ft 1 6] 



• • • (XVID 



x— T/i&m&t* emu ffif&mz. (a) *>R«atf 

(B) WR«MiR— T'tiSr^ ) * s ^tc4f)itcffiffl$ix 
R« - -3cOT;Udf;H6, R 43 #t*iS(3- 



(10) 
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2 0 corn *A &cr>t%iifji , J: 0 *f & I < , R 4 £ A { 
X-f7l JSXfix-Hl-*. R< < A*gc3!?$Sc 3 - 6iOT>l 371 
mom-ScnX ') t"-;l x- r/1 ft*^«c«o*&*<*f il 

mm a) tmtiL&ti. < b > */ujtT9 

5:5 -50: 5 0 WlEPIAW 4 L < - 95 : 5-7 

0 : 3 0tf>«H#J:9*fiU>. $r*i. f£ft*^ftti. 
5 > 7"r? . y 7 L X I » v 

[00 5 5] (jtj3flc7),-Kg t':;)lx-7-/l ^ft^WX ff 

jd l *: * / v - sr -v yx /i * ^ . 77 * * > ma . mm 
m&tc y'izi -> x mm? hz> #x * h , w t a tx/i 

x-f;lSt/7-(:oi X(±, WTtZjjrftfffiSrfflu 

n&<rmmz\t. TVyx^yKfiga, iv^xmm 

1 y—ivm. r-fe ^-/iSBXfit-^x— -f ;Hffit tf^ 

X S l> , 7U > x-r / KfigJSi: L-Cii. W ^ 7 -j ft* 
Sfig. ffiftrtXBt. j*ffc**». 3^ft**». MIS. 
ffifig. h 'J /noiftfig. h 'J 7/1 ^nfftfig^X'WX 
ill. . /I- -f Xfi^Hi LTti. M^{fH7-y(b^^*. 7-: 
JSftr^ xnftr/i s-^a. pjiiftxx, 

xfig^co+Xfi. »UH7-yft*^3fo6«»3iT*6. £ 

5~>7A. If-zHSHtr/t XX<7A. j;xf-/H!»£ir 

[0056] dftA>kiffi/*£;btf&*, T/UrJ-yHH, 
7x /-/Hi, T-fc^-/l.-SIX«if ~/Ui-f-/U}li:^ 
/i -t&tnHliamitiMnijn&m&l-t&z btfXZ 

1. ZZX\ rrln-iimtlXii. mU£*9J- 

>i , x?/— /i, rp.nv- /i . 4 yro/v- /k, 7' 

X/ — /I, 4 77"?/— /I, sec-^y-Jk le 
rt-7'y/-/l, 3-fl^.y 7 7-/1, #S^-tfy- 
/!-, fr«^X?/-/l. #ffl^y ^/-/l&fcVjj^ifc 
l —2 0(7)iSlniSii7/i3-;k T'J/i^T/ka-/^ 

[00 57] V-)V^-^)VW.tt]>VXvmtCr>m\m 

tmmi- >i#>mt txte. wijs'stsg : r 

nt^> fig : n g&fig ; i V g&fig ; n S£R ; 4 
$fig: 2 * -HUSK ; t^'/lfig ; n ->7 Toy-fig ; 

2, 2-yVf/Hft; 2 X ^fig : 3 - / X/l 
frgfig : 4 X -r/1 S^SS : XT > hfig ; 2 - A -J->1 f] 
To y S§ : /7 r '/ /I fig : 2 x^-/l, ^ 7"o yfig ; 2 • n 

- 7"n f/t ??^fig : n - 7 -J- > fig ; 3 . 5 . 5 - h <J X 
■f-zl 77 7°o > fig ; # 7° 'J /I fig : -7 > ^V) y fig=5r if WW? 

[0 0 58] ttz. t*-AX— f-;pajia^(cfflv^4t 



7) t [5I--7) t WT'A 'ittit'L, 2. i 7rC#> -o T 
flrti. Pi#*?M-^L'C0--l OOtrgKOiflSTRJCS 

[ 0 0 5 9 ] rK'J -7— «0«^BB*&*Si8(i, ?K, 7/13- 

n mw e> —~Hcd~T)V a * y mmm I tz t <r> k =flr •& . 4 
^ b'2x/l x - -r/HS t 77 /I ,t: > fig t C7)#jnft S: ttffl Lfe 
Utefcli, h-/i x— f ;HBt ^/i ^'yfig^ <of+Jnft*» 
a> ^//i Sga5^Ffe*^r/u ^ /i 77/1 *:x;i -?}-df y a^' 

[0060] &±Jfcmt. *, T/PZJ-/1,«, 7 

xy-m T-fe^— /l^SBSrtSfflL^^^(i. T-fe^ 
-/!-, 7 j >X(iX/kXt KfjrS . 4^t"x;|,x 

-/K7)77/k/KyfigxXT-/Ui:^^ i dcoj; 5 tLTff^ 
*neo#Hbk*. x-771 . 7/13-/1, yi>, 

>v . r 5 ? ; & foaai * ^(fx c t *>x & a *y teftco 

StfbrK*, X— ril&t/TH --i-ncnm&tmii^K 
[006 1 ] HRat: (IV) t*$ii?.t'x;u-f;lf f 

8 0-15 Q°CC>mX'ffll&-thZ kiftVS . »#ti- 8 

o~5o xwsEiiiwsffixiT a C t *>X# 4 . 4 fz . fi 

IE— (IV) T*$*i6h*~/Px— r/U5R* Xv-(c 
*tL. T/lr/-/lSH, 7 1 y-;ll, T-tr^-/k« 

&t>" t"-/k x- -/-/I « k 77 /i * y fig t commcomz % 

\-thZb X¥%5tXS^lfiv >;K 'J -7-//f# ^^xS . $ 
(5tC±.I£7'l- > xf v KBflBW/M 7fig^7)»^-^<-r 
|> - t X¥%7> fS7j«>, U v-*»*1»^n4 . 

[0062] -icotf-^sjcw. asawjEcoflEffirttf*) 

oRJCt ^vStt^: t <r>X'hti\iZ. X < ftizmmift if ^ . 
piji.ii^-'fy, ^y-t'y, h/ixy^rtX)^t.*^ 
^. syxf/ix-f/i . l. 2-yXfJfyx^y, 
Tl5h Ho77>^ t'X)X-T-/k^toi§^Sr0 iitcffi 

3&n -I. c b iz J: o t ffih-t* c t *«r s h . a^-RJS:-^ 

i 0 , @ w i; ■ WRj* (in 'C m $ n £ & 

•tf-S/KU h---/lx-7-/l,^ft^!f*)/Xf|oixS , 
[006 3 ] **BH{;ffl^&,-Kij h"x;lx-f/lS<^ 
Wi. HtfiaL^^o^S/figSt/Ht^M . 2-7. 



(11) 
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mmt>i itzmm-tz z t iz x o - i^n^tmtmm 

IK*.- g^*/ltt«*&£,iti;v-#1#fcfu 
[0064] iti. hiet-;px— f;^ty 

HKWFIi: L -Cttffli-iUf , Ifit^v-J: IK* 
=E /I It*?) k & 'J -?-A £ tt £>i c . ft , x 9 /-ii-*? 

[006 5] £A>K. h"-/H-f^t/V-t3rL' 
l 0 0 6 b ] flijjt!<7);tt x * -r/l > L t fx . 

/i-ioixxf/i/^w^ti. mtn-m^ (xviiD 

R 44 [ OCOR^ .! , • • • (XVII I) 

(it*, R 44 <x^i:b)<*3S. R 45 <±**JI7Xti*3R& 
l~2 2tf>0tft**£. f{i2~6*)S£»$:^U «» 

^-OCOR"&(i|5]— TtS^oT^'riiVn ) T"^ 

$ flft 6^£fm >ft Z t tfX'Z ft , 
[ o o 6 7 ] i-JC -Hfc^ ( XVI 1 1 ) cjs^-c , R 4 4 (iJWfc 

*L<(i«*«2-l o«r;iJfjiitl)l>,. R 4& (i'K 
1 - 2 2C>tftft'k*«-C*> 0 . L 
<Ji«*R2---l btforn.^Sr&ft, Md-toS 
(XVIIDT-^Sn^^U^-^x.x^/Ki. HRrt (XI 
X) 

R 44 (OH ) f • ■ - (XIX) 

^-fir/i t . MjK (xx) 

R ,5 COOH • • ■ (XX) 

t 5r RK? -£ft C t (c J: T# ft w fc £ ft , 

[ o o 6 <s ] ±id Hftit (xwxmzti&zm-r/i a- 



X'J -t'J y , ^> ?x ij 'J , >X>?iU x 'J 
h , V ;l 1 1- - H & t" £ ^(f & - fc //'-c - 

n . ( xx ) -c* i i h fi n# > m 1 1 X li . mt MT n 

7°7>m, S-X+lV^VyfSl, 2-x-f-;^df-»f> 
K. tr-TV/Hk. ^HztyWt, #7V>&, y^'J>V 
Wt. 5 y) X + >m . > VI 5 + >M% t" S- ^tf SCt tfiX' 

[0069] Huia^'JT^Py^'J r?-;l,i; LT 
ii, TISO -«^ (XXI) 

R 4e - L ( OR 4 ' ) g OR" ] h • • • (XXI) 

(x^4>. R^li'KMf. K*|[l-l0»r;m 

5, 0tfOT^yL«X(i^^2-6(ISrW 

0O7/K/l-SXIJiii2-l OWi/rtl, h{±l 
-6»ma. gligx h<50^fi^'6-8 0 t^-^S^ 

[007 0] ±ld-«5t (XXI) fcfcvvr. R 4 e, 

6. «F*L^r/l/^*tfD**»(il-6T*>*. 
[007 1 ]ifc. R 46 . R 4S (Cfc(tSKTi//PS^T 

C7)Q <r SOS 5r ra]tStc^(f4 C t # ft . I^T^/lScT) 
t ft mSVhh . 4?^ L i >r ^;uSoK*a«i 2 

[007 2 ] R 4e «L^R 4 »A\ l^Ltr/t-^/USXti 
ry/HfA&^Ca, R 4e i: R 4 «{i/i*HHc|B]--t- 
tM^">TV)TtJ;^„ §^t:h*«2tl±c7)^t;(±, 

mfhZbifiX°%h, 4)t. *S^«ffl3-6«Sr#^-4 



(12) 
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)V ; 1 , 2 , 3 - h 1 J b FD^y^oMfy ; 1 , 
3, 5 - h Lib Kn^i^o^^y^^^ffiTyl. 

[00 7 3] vI^)fltflS^Kfb**ScO«*»^ 1 0 £M 

hh, wii^i%mmi2- t>x\h& ., ma-mK (xx 

zttfx%&« i »-^+^*>r;^u>»iR|— f 

tiX^Xi>£^lj\ 1 ^+C^5:< k U^y/nt 0 
u > Witefctxttfttflffi L < , ftt::tf*>-TM,*i, ■>■ 
»ti^t 5 0 ^/l °oilh(7)t^yrnei/ 

[ o o 7 4 3 ffirae-«t* cxxd h u 1 - 6 osr 

46 A>T;^;PS^r^;USc7)ii^. hliK'*^ R 46 
**tt^»(a2. 3,4, 5aV6«Sr«-r&IIBIHBRKfl: 
hli*tl?tl2. 3,4, 5SV6 
fc&S.. gUg <h^T^«#*6-8 0k&£|& 

— (— O-C- R 4 *-C-0- 
II II 

o o 

[ 0 0 7 8] (sK<tK R 4 -(±**« 1 - 1 O^r^^rU 
>S. R b0 U«#«2- 1 0<^T^*U>£Xli«*» 

U *^W3 0 0-2, 0 0 07*1. 
lifl»«?K »J xxf/W^SWS £ k **7& S • 
[00 79] C^)— JB^l (XXII) 4WR 49 ti#t*IH- 

x*-u>£, rntl/>S, xf/Mfl/yi, l, l 

- > + V > i, 1, 2 V >S. 

n 7>;l. X-M.>«, {vrfiUfU>$, 1- X 
- 2-- X+HX.+ l>y&, 1 -x^/L - 1 

? X + V > m% f'JWS - t & #\ »A Kli 

»2-i oor;^i/yixiiflt«R4-20^*t 

T^^rl. >SS:^-t 0 WUyill, fl«sWt{±R« 9 
<7)JLft:0l] (flU ) t^T*^ * 

L>^; 3, 6 1. 8-^^^U>S; 

3, (> , V MJ^-t i, li ^>-r>U>S; 

3 1. 4 S/X-M, 1 , 5 -^>*l>> 

.1; S, 6 > 1 . 4 . 7 h 'J A +il - 1 . 

K *7+V>m \ 3, 6 , 4, 



[0075] mm-wt^ (xx\)xmzti&#0T)i*is 

y 7 i) a~Mi , **■ t fl-T 6 'J U > 
*tLT. 5 Oir/L %UTC^Si 9 KcWl^X 

htm. %fiix^*xijwmizt<£m-thzt &x$ h , 

z <o*Ra<7)**r*# 5 o ^tixzmth t ««Btt***M 

[0 076] HR5t (XXI)-C*Sil-6^Ur;^U>-^ 

^f/l-x-f/k TKU^^xf-l^y 

>rK»J t^^rnbT > 3-^>7Hx-f/l<, 
'J'l^yxf U > tK 'J ^ v 7° n b° U > 7 

«5C (XXII ) 
[0077] 

[fbi 7] 

R J,) —3 • - • (XXII) 



7, 10-f!-;^H 1. 11 ^>f>l/y«; 
3-?f^-»f- 1. 4 - > x^;l - 1, 5-^>-M^> 
S : 3 , 6 - > : ^**r - 1 , 4 , 7 - h f J xf/L- 1 , 
8-*7^U>m ; 3, 6, 9 - h U^^r^- 1.4, 
7, 1 0-fh5XH- 1 , 1 1 - ^yfyl/Vi ; 
3-^^-1. 1,4, 4-fh7^«-l, 5- 
^fl/yi ; 3 , 6-iS**-r- 1,1,4,4, 
7. - 1 , 8-^;fUyS; 3, 

6. 9-h'J^^f^-l, 1,4, 4, 7, 7, 10, 
^ — l , 1 1 - ry y^i, wm\ 3 - 
X**t- 1 , 2, 4, 5 - f h7^H - 1 , 5-^> 
f-U >S ; 3 , 6 - -J^**T- 1,2,4,5,7,8 
-^Wf/l- 1 , &-*9 + \s>£k\ 3, 6, 9- 

h U - 1, 2, 4, 5, 7, 8, 10, 11 * 

1 l-^>fyl,yl; 3-m~ 
1 ■■.Xf/k-l, 5 ^y^U->1i;3 ^^r^ 1 
Xf^- 1 , 5-^>fl/yS; 3-m-l, 2- 

-2. 2, 6, 6-fh7^f^-l. 7- / \7^U> 
S ; 4 , 8 - 2 , 2 , 6 . 6 , 10. 10 - 

1 l-^vfyl/Mk^WS 

zttfTZt.. =ar*5. r 4 q , R^(i«i«#fa»nrsit:7 



(13) 



1 1 3 1 5 2 9 5 



[0080] $tc, us-**; (xxm vmzti&m 

1)^3 0 0-2, OOOtftSik^lK 
WPM# 3 0 0 *i»<0 fc OTIi , Wt&m&'l^-t £\ 
*£2, OOO^^^S^iOT'JiV-y^X^h^O, M 
TtiUSMfiit LT#*L<>5rv>. iwi^^ux 
R ll OCO [ (R S2 0) , C 



[00 8 2] (it*. R'-'&WJi. ^Il-ril^*a 
3 0UTWK^t***X«K*»2- 3 0»i-f^i 

feJ*$roTirVCfcJ:<. R E2 (i^*S5t2-24<?OT/l.Jf- 
i « 1 — 1 O0«0fi». j{il-l OiOfiaS: 

[0083] hie-HR^: ( XXI 1 1 ) C*iV vt , Rs i &£KR 

^ ti . ^-i-L^na^ 3 o wT»iwt***xu;**» 
2 - 3 o *>x- 7-n $r a «-ft**a-c** -> r , 
mm®. 3 o ri ych m. ft ***<7iM*w tui±, .x ^-/i 

x-HUE, ii 7°r7f;HE, 4 VTaEVHi. #S 

/is, #ifh5t'5/;n, *i^y?fy/«, &m 

Wi8iik*.m%. > 7rT^*>>lM. 1 -v^n^-tx 
'1:1. X^-/l > 7 itv5t /l ~S A + )l i, 9 i, 
/IS, f*tFnt7f/H, h iji^ox^x/iSS: 

/i-xf/H, \-*+H~ 1 - 7x-*xf;H, 

'J /P* . ^ > 5 £<o^|HHrtSs«f t*jR*$r fc- 

[0084] £tz. mmWL2-3 0cr>X.--r)U^^ 
■?2>mt*m&t LTtt, f*J;ttf-*5S (XXIV) 
- ( R 6 4 - O ) K R&f- • ■ • (XXIV) 

2 8WT<0llgJ»BL IBSKXJi^JfeKffc*** ( R 61 
WR" 1 13|«« t £^> ) . k (i 1 - 
2 0<0i8»£in-$\ 3 f'^^ii^^'J n-ypx-T-zU 
S. iP^:(±xfl, >7"'j 3-;Ry^f;n-f/l 
S, ifi,>/ij3Hity/f/u-f)iS, > r xf- 

b > ij 3— /Ut / n - f^hlVX.— t /US, h 'JXf-L- 

> r»J 3-ityxf/u-f/H, rofi/y/'j 3 
7>H x— 7-/1. S , >v" a t" b > 'J n —/I, t/if/i 



XflWCOUtlt ffl^lS^$SWO 9 1 / 0 7 4 7 9 

^£«teftMtia»3 tat i«o* >- ft i> &m-t& z t 
tfX'Z&. mmcr>tj-#*-hmmfttixit. mi 

tf-fS&Z (xxm) 
[0081] 
[ftl 8] 

j r s 1 • • • (xxi in 



I-f/IS, h <J rot! > /'J 3-/1^:7 n 7>/l 
x-f/H^t^flfl,;tA''T'^. R 5 1 &^'R &3 ^ 
O^TJi, •Hx&^T'ti, n-7f;H; -fV7"f/l 

5 ; A VTS/H ; i^n^df iwlS ; -i V^-T^-il 
g; 3-^f/K=>fy;H; 1, 3 ~ ^lVf^)V 
m : ^ jwUS ; t}-^^-/^ ; 2 -xf/^y/Hf 
fiDT^/lS, x-M^>?"'J :i-/l t//f/U-f 

xtUy/U3-/R/7 J f/H-f/l-3l, >x 
f-U > ?"'J 3-/|,ty^f/U-f/H. h Uxfl > 
7 U3-;lty^f^ x— r/U S , 7°n t° U > 7' >) a - 
/it/^f/lx— f/ll, 7"ut°i^ >7>) a—>i^yy' 
f/U-f;lI, i-'rnfl, > 7*'J n— /l,-^ /xf;H 
— rivm, V <)7"at"l >7'<Jzi-)l^yn - 7-f-zl-x 

[0085 ] ttz, ±ie-fcX' (XXlIDtCfc^T. R &2 
\&smWL2^2 4<F>T)\s*V>mx*for) . ft«cWt LT 
lixfi/y|, 7'nta- > ^, 7-m- rsu-y 
S. y-f-/ursu>s. xf/ir$u>l, \^v> 

S, A^-il^* i/V x-f-y^Jf > L- > S, tJ-^^ 

X ^ > S , fh5f>y XfP>l^ tf **»f 6 i t ifi 
R 52 0*«*>^.l*-^«. It«R«li^]-t 

[0086] ; co—JRs^ ( XXI 1 1 ) T*$ilS;K 'J 

»fl(liWfl)ii3 0 0-3, 0 
00. #F£ L<(44 0 0-1 , 5 0 0«tW#ItJ) 
4. ^HP**«3 0 0*)f5<7)k<7)T«. tftttS^hS-t^' 
TWiJ: LT^jfiaT**>0. )3*(3 3. 0 0 02r@x.4 

[0087] Z0)#<) ^--ii'^- h(i, #s<o^rffit= i 
•3 Kit-t hzt ifiX* % &tf \ iiSJi^BS 5/x x f *> 4 
Ui* x y > «r fc'w^ixx -r/u^)SttlS#(* t mum 

zMTiva-ivzmmtLx'smxft.h,, ztit>zm^ 

X 0 b Sr 6 fctt , a^cO.-K 'J ^ - ^ 

[0088] ±mkv vimrm 3-217 

4 9 5^«Hi¥fflCie«$ii-5> LaoSrvv^ftiflyfli- 

6 SiiK. ^-^♦-hBWflcfcL'r. 



( 1 4 ) 



nm^l 1 - 3 1 5295 



HfoS (XXV) 



R^-O- (R^O) 



•CO- (OR 59 ) 



O - R ■ 



(XXV) 



r ^&c/R G9 f3. fttfixxfi/>'iX{i>f V7Dt°i/> 

<. P^qll T*l<r*ll - 1 OO^^f, ) X" 
3k $ *i h 7 U r? - /I x - -v^l » - * h 5: ffiffl-*" 6 d 

[0089] _hIfiHfoS; (XXV)tcfcnT. R 5B &tXR 57 

S, xf;H, n 7°nb°^S, >f yrat^S, #81 
7>/LS, #8r<y <?-/hg. g-SP^v/US, g-S^T 

/L I, &«/-^r>/l«, &«X>f :JWLS^K£*ff 
IBfl!(^i*fl:***^)-R*Wi: LT(i. 

K « o o — r_ c „. o - R B 2 - O 



O 

[00 9 2] (xK*. R 60 &t/R G1 (i. *-*l-e*l*fc*» 
1-1 5cOT^*/l/£Xti^*»2--l 2COimcOTlV 

ivttj;<, R6*(i#j»»2 — 1 2<OT/Ms L U>»5r^ 
L . riiO -Bo^SI^/nt, ) T*3*i&JKKx* 

[ 0 0 9 3] liii -ffM' (XXVI ) (C^T. R eo ftl/R 

* J (i, WPiiKSftl - l 5, *-fil<li«*R2- 
9W/^/HXIi«S2 -12, *F*l<{i2-9 
colfiST/l,-:?— ;1,«££^U R e2 {±ifc3R»2-- 1 2. 

t <ti2 -9cOT/I^ix>S£^U rteO — 3 
0. #£L<{il^3 0<OSE»**i\ ±K*ttS:»fc 

^*«tt^^&* *:*>*?* L <&^* R™»W(;:i5 
ft4«XRl-l 5coT/u*/USfclT(i. R*Wt 
l±, ^-HS, xf;ll, n 7°otVL-g, n - 7>/l 
n "s4f n ^7^/1 

, n /;x/L:2g, n fy/lS, n 
Vri/flM, n - h 'J-r>/HS, 

, tert-7'fiH, ^fV^/f 



n - t* h 7-r S'/kS, 
/IS, -f V7"f;H, 



a^7f7l/g ? b 'Jy?n7^-/kM!:^f(f5:i 

M, 3-SMJ/PS. #«^'J/WS, Xis+ivm, 

* 7 */P**^£ajKf & ,1 h & , ^#»&«fb 

***<Ojlf*;fSlJfc LT(i, ^> > Jl&, ^f/Kyy/l, 

[0 0 9 0 ] hid— *jS (xxvrc^£*i&?-y :i-/ix 
-^/L Mi, fflUtt^'JT/l^l, >7"'J^- 

)V^J T)V*}\ x— f ^ £ . Jt«WlS»jS^)T^3-/|,- 
co^Kx* fv^iMOffftTTx^-r^X* § * s ; fc 

7-7k$-#*— MCOlvtJJ, ^fSf 3- 1 4 9 2 9 5 

«jt (XXVI ) 
[0091] 
UU 9] 

— C OR hI • • • (XXVI) 



-fyKxi^Hs, ^fVh'Jfy/H, ^fVfh7H^ 
[00 94] Mt2-1 2<0 2flC0T/H?-/l, 



o 

3 -Tuny*J*—>\, ; rntl/y/'j3-^ : 1 , 4 
-7^yi^-/U ; 1 , 2-7'^y^-/U ; 

1 , 3 -Tuyty^Th- ;l ; l, 5-^y^y> : yf 
—)l ; *.+^>^l^> ^'Jn-;U ; 1 , 6-^^t>> : 
^-)V ; 2 -X*/L- 2 - ^-^/l 1 , 3 -7nA>y 

/I ; 1 , 7 ^'T9> >5j-— /U : 2-Xf/l-2- 
7°nt*/L - 1, 3 - :mA°>>^Hl, ; 2, 2 >x-7- 
/l l, 3-rn/^y^/k 1, 
-)V\ 1. 9- y-h> ■Vit—fr ; 1. i0-f^>^ 
-/U ; 1 , 1 1 - f, /yf*>y.tHl ; 1 , 12 - Hf 

[0 0 9 5 ] SMC, R 62 T^^n^K«8i(2-l 2C7) 

mi yStttll xfi/>l; N »j 

^<^U>S ; 7^nt°l^yS ; fh7^fl7i ; 7>b 
>'*; 2 hU^-f-L. >S ; 

2, 2-i/^^/l h 'J X-f-l. >m ; ^-^^^i^yS ; 
2 x^/U 2 X-f-zl, h »J A^V >S ; a,7 0 ^^^-1- 
> S ; 2 - X -7-/1. - 2 - 7n b°/I, h 'J ^ -M- > S ; 2 , 
2-yXf/H'J ; >S ; 7^ 

rXr> f*b yS^hV)iesg|Sjt^««jt$- 1>cd 

[0096] ±mm£^x^>inftTmi±mmmzti 

6Lcox%^fi\ ff«B«coafWttS:J: OrtiS-frS^rif 
<n£frt> s ®L¥-te}ftTS.ft 2 0 0 - 3, 0 0 0 t c7)^i 



(15) JftBBT 1 1 - 3 1 5 2 9 5 

4f3i(Cffiffl$^i, 0 OOOCO W-f'^b/ fc LTli. WitfHR* (XXVII) 

tcoAUOSfatcffifflSnSo iEKKxxf;N:o^ [0097 ] 

Tli, - 6 3 8 9 3^&*KSfflKie»3ilT [fk2 0 ] 

v * ft fc coSr i vfft i>i£m-?6Zt ft • huIS^^ 

R 64 R H r ' 

I i 

^fO ( R G O ) — s — 6 C H - CHO^CH 

tC 1 

NOR" 7 ) x O-C-fCH, 0>~7"R Bb ] * 



[ 0 0 9 8 ] (jtf^, Tli 1 ^SmcOTHZl—fl^m. 
R" (±jK*» 2 — 4 <7)T/l * U > R 64 J!* SX 

ft 2 OiaTcoKKK. ^#ftX«3f*K»MSKfb**a 

fb*»*5r^U s&l/ulJ0-3O^ wtil— 8 
C0», x(J0 — 7c^«. ^owf x(il-85:StL, 

viioxiiit^t. ) -casftftft^tofcWfft^fc 

*<"C*ft. 

COO 9 9] J-jaHRi^ (XXVIDtfc^T, T(il - 8 
fcLTti. 1 fiffi'T/l r? — /L fc Lt\ ^/UT/1,3 

\tftm<F>*9 +IVT)V 3 , IMXti y - JUT 

/U3-/U. ig»X(i^iiS^-rV;UT;Ur7-;u, BJgXJi 
M^^>f y;lT;lo^, ttiSXii^coK^^;!, 
T/L3-/L. iff« Xlitttt^ h 'J -r>/UT/U3-/i, , jtt 
iX(±^«^)f h 5f> ^ Til 3-/1, , DS$gfXli#tf£<o 
^> 9 r> /I T/l, 3-/I, , mUXli^m^^^r^fl 
T/l r7 — ;L , iKlHX{J:^'W[<7)^T^v ? ^/UT;l, 3 — n., 
igaXJl^ift^^^xv-^T^ 3-/1, , uUKXfi^Hg 
coy^^T/l^-^, fiSSXJi^ttcox>f r7>;UT 
^3-;U^rfc*c7)fl§rej^l fffiT;U3-/U ; 7x7-ik y 

t7 h~/U&^5?#i£T/U3— ;u ; ^y^VUT;U 

/U r?— 71. ; &Ufciife^«^x--r^ft;W 3 S:tr«:, 2flS 
Ttl 3 — n t IX , M-tifxf l,>/U3-/k 7°nb° 
U>yj3— /I,, 7'f 1,>/|J:]-/L ^^>^U> 
7 'J 3-/L , f b ?xfi, > fthvyfiisxy; 
^ttcoflgflSIST/i, 3— /i, , ^f^-/L i^/%>y- 

il, t"X7x7^A, t"X7x^ly^^t"^ 

#^r/i 3-/U , ^:h^co35^x~f/HI:»^ 
Sr. 3flT;U3-;l, t LT , mt\f7 x ) -fe >J > ; h ' J ^ 
•f-u— /U7°n/N°> ; h'J^f n-il/X^y ; h'j^fo 
—iv~f9>\ 1.3, JUSrifcott 



• • • (XXVI I) 

«X«»«^IIBiaRTyU3-;U f t°o#o-/k y^/i 
t°n#a— , 5 - s e c - 7>/L t°n#n— /U£r<!:C0 

7?#^r/i a~/iRvznbco&ftx.~r>i (b»*tr 

Sr. 4 fflff"- 8fffi<7)T/P 3 — /U h L T . pl|i«X> ^X'J 

x »j h -/u , y^' «j -t u > , y /l > , h 'j ^ 'J -t «j 
y, ynt>— /u, s^y^x'jx'j h— /u, f h7/ 

^ y 9 x 'J x U I — flKcH^KttKT^ a—fr&XfZtL 
t> <7>»#x-<r * f tffcfc £ £ W ft j: t W-C & ft o 
[oioo] ifc, ±lfi-fct (xxvii)tfc^T, R 6 3 

•C*Snfttt8BR2- 4coT/^U >S(±iS^tt. 

I;rpei/>'S;Xf/|,xH>I; 1, + 
;UX^U>S; 1, 2-isX+iVX-+V>£fc£*mf 
ft^fc^TSft. R 65 -R G7 t*$tl?)^i2 
OjaTcoKKK. ?T#RX«»«»WK«-fb***4: L 
T{±. M^(f^^;UJE ; x^/h£ ; 7°nt;HB ; 7>/U 
S ; ^y^/US ; ; ^7^;US ; y^/US ; 

-r iwi-S ; ^ y -rV;ua ; y r> ij ; 5 U X^/I^S ; 

7/ob^S; ^fvmS; 4VT5/U*; 2-X^ 
/P^> /kS; < yx-rT'J;l,S ; 2 -^7°^/U^ > r 
^/US^^cO»««TyU#;ua, 7i-/H; y^/U7 

Tfl * if $r Wf ft C fc //T" S ft . 
[0101] HR* (XXVIDKtS^T. savuao- 
3 0^)R«r*L. s, u^'iOSrffliftt^rttfctt 
ftx—ryuac7)S^«L. »«fcc0ffl»tt. *»lft» 
14, ftffltt^fflTiff* L<^rv\ w{i 1-8^0 
8, xteO — 7tf)gSrC#>oT. w + xlil- 8^RIffiS: 

vliOXIilt*4 ( *3t. S <wffl^R63 (i ^ 

^tm-x^m^->x^r{>x<. u -w<sct)r^(±^ 

tS^oTi^Ct«t< . S^Kx3&<2WLtC0*&, xfil 
[0 102] iifiHR^ (XXVIDT-^^nft^'Jx-r- 



(16) 



Way- 1 1 - 3 1 5 29 5 



¥4 1 267 1 t>m>m) . &&U±*Kffci;Vl 3- 
^At ^b>*ffli>-Ci!fW-S^£ («rUBT-3- 1 6 7 

[01 03] mlie<7)7 -v*fbi*fc LTii. W;c(27 ••/ 



(XXVII I ) 

C n H 2n , 2 • • • (XXVIII ) 

(it*. n{i6-2 0<7)fif$:£^^\ ) T*$fl*r;l^ 

#>H, -fct (XXIX) 

CF 2 -=CFOC. F imtl ■ • • (XXIX) 

( it 4> , m (i 1 - 4 £ , ) & ft S ' <- 7 

/U 5}- a T /I t -;U x- fil £ RJC $ -frT % t> tl h - 

mft (xxx) 



C„ H 



( 2n + 2- y ) 



(CF. 



CFHOC m F 5 



) 



(XXX) 



y(i 1 -4<7)filS£^U n &tfml±MiZkffi 
[0104] .hie (xxvin ) ■pasiisr/i.^y 

<7)&ftf#]>: L til . n - * 9 * > ; n - -f /y > ; n - Y 
•t/?> ; > ?u^9 9> ; > 7nHf*> ; 2, 2, 4 

- h u *w<.> 9>^t^mf^>zt^x^ . 

-mt (XXIX) X* L lkZix&^-7)l*uT}V*iV^~)l 
yl^J-n n -7ot;i^h- ;lx— tv/I^, 7/M-n n - 

fc, aMnflPlkLT, RftSSettcOiBSVi 

t^)$rffitt1 L "C i » h ore . ?ft*«?S«ritWl^«Kt;*«tt 

[01 05] 

CUSSPJ 1.2, 1 , 2&tflt«ffl 1 ) SJftfc L 

3*13 



X . ;KU f'x/^xf/i/x-f/i' ( a ) ■ >f yy'f/L 
x~r/U ( b ) 7> /Afti^fr C aJM4/b#ffi=9 
/l. IM68mm2 , ' s (4 0°C) , RT^T* 
7 2 0. PVE«f : ] W^>^X'jX'Jb-/lt 
2 -x^^^^-^>S§, ^//t>lt^x^f/l (P 

itltt 0 ^)7'U-t:U^x-f;l M 7^??-r>/i, 
-t U ax-f^ )XliTCPJffi(fi LT^a«?flffl 

W : T/l (A-40S2) T;l 3 --^A (A- 

4032) ^ffl ^ii: 

?A ffi : 5 or 

m * : 5 0 N 

*0j** : 0 . bm. se c 

HS^flfl : 2 0 m i n 

Wm% : R 1 3 4 af}A. 0. 5 M P a 

[0106] 

[*1 ] 



wtm\ 


PVE f/'J-t'J^x-f-^ (lwtX) 
PVE + TCP ClwtX) 
PVE Ci^TOi^L) 


T^; ya-y ^WSfi (ran) 

0, 9 1 

1 . 2 b 
1.3 4 




POE + Z'Jt'J ;1«j:-t- ;U (iwtX) 


3.8 8 




POE C^3D^K<£L) 


7.9 4 



[oio7] [ mm 3 . ##f&j 3 at^Jt«<« 2 ] s« 

t L X . * 'J £ -/I x-f-yl. x-7"-;t ( a ) • * ' J -f y 7 
-hit X--7-/L ( b ) 7 > ftl^ljt I a !it.fi b mfi 
-" 9 ] . WftlgbHrniri- s (4 0"C) . 
t'L 7 2 0. I ' V K t m\ ] & mm L . ^SDffJi: L 



ie<0B{H^-W WHtffi £ fffffi L . & m 2 ^tc 

( IF «^f+ I 

ft f4 : T;U S --^A (A-4032) J|^<7)ffl^i± (7" 
□ 7^:7/1$-^ >)>7;SMk) 



(17) 



1 1 - 3 1 5 2 9 5 



K m 



5 or 

1 O 0 N 

0 . 6 rn / sec 

2 0 in i n 



nm% : R 1 3 4 af'lA. 0 . 5 M P a 
[0108] 

[*2] 



mm 3 


PVE+ZH^H-t;!/ (lwtX) 


1.36 

, — . 1 




PVE+TCP (lwtX) 


1. 5 5 


£WJ3 


PVE C$frJ#tf£L) 


1. 6 5 



[0109] c ntm 3 , ##ct4 Rvtmm 3 j mm 

t IX . -t°'.; t'x/Ux^/LX— r'U ( a ) • rff "J 4 V7' 

wx-f/L ( b ) y> VA&mtitii c .i iM?. i) mr/ 

- 9 1 , MffrKb 8 mm* s ( 4 O 'C) , 

T-« 7 2 0. P V E fc ) L . aSSoffli: L 

x . mmwvjmx 1 sit%^^ >j -t u /i x— f-n 

( -f v + ^^T-'^^^U-t'Jyi.x— ) XtiTC P£ 



CSHftfeflO 

i o ox: 



M^mxmmnum^ mm i tz 



1 2 0 ON 

0 . 4 in s <• c 

1 2 0 m i n 
R 1 3 4 afiA 0 

[01 10] 
[*3] 



5 MP a 



itt«0J3 



PVE ^/M-fey /l/X-v/l/ (LwtX) 
PVE + TCP UwtX) 

pvr ammuu 



[01 11] 

Z.iM^&XtiTy^xr^kcT), *JifcL<(i 
if if ^ SfeTflffl t^ot^|,Mf)?nn7Wn*- 



